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icj- ^l^lfe ^1 jn. ^ 4^ ^ aI^^a^ tiV^sj- ^sHr 

iL*>^ ^^Hr « 0 V^ * ZL %°]t\-. 

<12> ^aV^ O.S., *\ M ^ tff^COFDM) Aj^^ofl^^ A^s 
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1- ^7>*>7ll 5H o]^ ^S. ^H^S. o)i$ Aj^cq ^.g. ^ ol 
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<13> ZL&m-, Ole^ ^1 JI1 ^B^r -g^ Cf^3}- Al^Efl <*A] Cf^ ^Aj ^A] A]^^ ^ 

^ P^MS. ^J^l^^l a>oi s Oj^V ^^i- °^ 

^, ^sK^ (offset)^ <?ltr -tl^ tfl (Signal to Noise 

Ratio, SNR) ^ ^, -*f a}-^^ ^(Interference) ?§-°} 1H9«H =L3- ^tb 
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30-5 



1020020077999 #^ °^}- 2003/5/17 

<15> ^r^Hr -2.^ T^Hr -2.^ ^ ^r^Hr A l 
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» ^3*H ziofl 4f ^-^-i: sflo)^ 
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^ ^b)-^ _£.*}<4 ^s^r ^3 ^ g ^l^>7l SRV 3 

^ 3? *}--§-] 

Al^^oflA^ av^sj. Att^ SL*\ ^ «<H^ ( ^ 7\ 

^^4tt #^sRr OH- ^A]^ ^Al ^4 ^5K- 

^t4t ^^Rr a)*fll Aj^l- ol-g-SH ^Ai«. s 

_2.*H1 sq*V fl^j- ^3*}^ ^Tfl; b)^>7l *Hi Ai^« °l-g-«H a o v 7 ) ^ai w-^jf 

*H 3$ -2.*V« ^3*H=- #31; c)#7l a)^^l^lAi fl-y- ^Hl ^ # 
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<45> o]^*l If-^*] aV^4 iL*HI sit!: 3# -2-*r 

<46> al^s}- ^*Hr *r°Hl S)*l ^Aj- ^j. ^3 #7fl(S20lH ^fl ^fl *H1*1 ^ 

uf^-nf ^-rf. ojnfl, o]e^ 3H V -2-*r ^M^r ^^1 -¥-(120)^1 ^M/^V«- 
(126HH o] 

<47> ^>i4s| 0FDM(0rthogonal Frequency Division Multiplexing : ^mL ^^Hr 4 

^sf, ol^r> OFDlHBf *}-) A]ig vfloflA^ ^4 _$.* r (Carrier Frequency Offset) 

ofl S)t!- 3K> ^>ol ^-O.^, z^- JjL^oflAio} ^-4 

<48> 4^ , £ ^cq AjAjoflbflA^ ZL ^Vl:^ 3g-gvg- SR> 

*MJL ^sl*H, ole^ ^Aj- j$.^}-ofl cfltr ^#7l^ ^fl^l S^r^ Sl^r ^^1 

<49> ojnfl, s|.o_^ Ajjruj-.g. A>-§-^ yg^-, ^ ^ ,£*Hr ^»>efl^ 1] 4 



30-12 



1020020077999 #^ «J* r : 2003/5/17 

<so> u 

0,= — Va. 

j&{ pilot index) 

<52> o^H Np ^ ^>M-Sl OFDM $WKr ^fl^ 7fl^°M , 4>i,j^ 

^1^1 S. yi>j <H1 atf^M $m 4^ 4]Jl# <>l-g-tr ^SM: M-Efifl^, 

<53> 2] 



<54> 



<55> o^H yj j ^ ithQFDM AJ^S] jth tL^^ofl ^^>^ ^A] ^Jro^, o^nfl, yiJ 

^ ^^Hr -f-SHr (Frequency Domain Equalizer, FEQ, 124)1- ^^rtr llSS. 7>^tr 

i=f. iEth a* u ^ -^^^ ^Mfl^l s}-^^ ^oji 4^ &-g- i+^vfl 

°lr ^4l^(120HH oIth] <£ji oi^ ^ojcf. 

-g-^Rr ^°^A 3^Rr ^ ^IJLl- °1 HH^l" 

<57> 3] 

<58> 1 ^ 

' A/ ^ ' ' 7 

1 v ye { </a/« _ index J 
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<59> a}7H Nd ^ ^Vq-^l OFDM -a-i-^-H 3M37> 3*l*Hr ^Mfl^ 7fl4 16 H, 

*r*! 413: y ifj o11 £^sl<H SX^ 3tf -2.*V3 oi-g-fj. ^sbg- q-Bj-vfl 

<60> 4] 
<61> 



-n-#^^ (Euclidean distance)!- wl^H 7R> 7\v\-& *fl#*> 

<64> [^Al 5 ] 



<65> 

x j ( .=argmin ^-x 



'•/ 

<66> ojJf, aj.^ A]^ 5jlol S c cllo]Bl S.^ ol-g-3- ^Aj- 0>sfl^ [, 

«m 6]-4 ^-cf. 

<67> [^Al 6] 

^ _ ,/ € { p/fa/ _ index ) je{ (fata _ index ) 

N, + N, ~ 
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<69> 



<70> [^^] 7] 



<71> 



ft 



je{pihf Judex] 



je{dafa index] 



N., 



je{ pilot Judex) 



H. 



+ S |»y 

je{Jaia _hidex) 



<72> 



<73> 8] 



<74> 



0,= 



je{pilof Judex) jejdaia Judex} 

N„ Y w j + N <i Z w ./ 

je{pifot Judex) je{data Judex} 



<75> o^H 7 >^l Wj^r 9]^ ^ 



<76> 9] 



<77> 



= max{Re(^OJm(^.)} + -min{Re(^.),Im(^.)} 
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<78> AflS^ ^ojofl o]^- ^ ^ #7ll(S202)°11 cfl^fl 

<79> ^Hl^ ^S^, ^ A}^V ^ #dfl^ aA^ <fl# ^]-7> ^ ^-f, =L ^ ^ 

^r^Hr ^4^r7> ^7>f-o]l 4^ ^3°-^. ^7>^>7]uh SE^r ^ 

<80> o^el Afl^ig ^.^S <?lt}: *r&r #7]-s>7li4 HL^ 

^^Hr -2-*Hl tfltr ^3 <^1 &^*1 ^Jl^t}. 

<81> OH, aJS.^ ^.^Ofl ^AV ^Sj.^ JjMfl^ 

(indexHl ^i^^ilS wl^l*>^ M-^q-t^ n. 7)-gr7] a* ^^JlS*] 

^ o^Cf. ^, sj.^ AlSl- o]^-^ 71^-71 ^#£r S}-^ Aljr 7 > 3*1^ -^aH^H^ 
^3*Hr Ol^^^, ^2K- 0]^j^ollA^ ^J-g. 7>^J1 2|^^1 7l-i-7l#- ^ 

<82> olnfl, ^ol 3i Aj 71^; 7l# nfl A}t§ S)^ (Linear regression) u o v ^* ^ 

711-71 ^ oVsfl^ 10] ^ ^o) ^ ^ olcf. 

<83> [^*VA1 1Q ] 



<84> 



~ je{ p ilot index) 



,/e{ />//o/ _ index) 
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<85> <*|7H jfe 4^ OFDM ^ ^ Jf^fl^ <?1^^» ^ifl^, cDj 

i th OFDM j th *fl^>^ ^ *!Jl Yij^l 3E.#sM 9Xtt SLx}2] ^ 

^ [^tj-^i n]-4 Qo] ^^(S204)l: ^ 

<86> [^Ai 11] 



<87> 



<88> Cr^H yj ^ O^S^^O), -2^- ^Qf) -Sj.«.( 124 )l- -f-a^-tl: ^IJl^, 

a itj ^ it h OFDM a]^ jth JjL^ofl Sfl^Kr ^l^^r^cf. 

^Al Aljr yi>j » ^i3t, °>2fl^ [*r*H] 12] 4 

^>-§-(S204)*}-4. 

<90> [^*VA1 12 ] 



<91> /J 



<92> 



o^7)^ */ FJ ,^ ^^H^ f-S*7> o]^o]^\ -A] Ajjr yiJ l- ^AsL 

^a] C-flolE] ^*|S] 4^ ^Hfe- ^A]£ Aljr<2}- ojS^cl AlJ^o} 

7]5]# tilJE^H 7>^- 7>7>^ 7]eH Sfl^Hr 3. ^tb 

cf(S203). °V2fl^ [^r^H 13] 3)- ^-tf. 

<93> [^4)-Al 13] 

<94> a . -j 

\i= sc &«™\y l j-x i j\ 

x ij 
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<95> 



#4 £o] q-E^ - ^cf. 



<96> 14] 



<97> 



j e{ pilot _ index] je[dafa index} 

ye j /j/Aw _ wrfev J j e j _ //Kfex } 



<98> 



*D ^ 3711- 7>^1# ^ Tfl-tV^. 



<99> 



^ <tl^ ^5£7> ^3. tfl^l 6.S ^lmtfjL 7>^^lrf. ^, iofl Sfl 

xg-^ AH^ol Af-g-S]^, «V=Al -iofl Sfl^fe AflS.g. A}-g-*}-^ ^Ojcf. oje^l 7}^ 
7>^*1* ^-g-^ 7}^r7]9] ^*}±= ^ $X^. 

<ioo> 15] 



<101> 



g _ M pilot Judex) 



je[tluta Judex] 



z ( 

je[ pilot Jmfcx) 



H. 



H 



-j 



je[ckua index] 



H 



<102> 



^ <«o] 1634 ^ ^l^o.s 741^* *r£. 5a^, °1« 4 

#51-1- #<U $14. 
<103> 16] 
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^ = je[pilot Judex] je\daut Judex] 

Z(w J + w_ j ).j 2 + ^(Wj + W^-f 

Mpiloi Judex] je{ikila Judex) 

<105> o} 7 H Wj^r [^^H 17]*}- ^o] ^ ^ olr^-. 

<106> 17] 

<:l 0 7> /v 1 

w y =max{Re(/f.),Im(//.)} + -min{Re(^.)Jm(^)} 

<108> til^S)- ^5)-^ ,£_*H1 trfs- ^^V ^8&-g- ol-g-^c^ ^>^> 

<109> <fl# ^x}^r c]~g- »i OFDM iL^l ^ ^71 ^SflA^ nl*) ^ 

33 ^ 3# -2-*r« ^(loop filter)!- 1-^A*V ^^Hr tfl<g<s] # 

<no> o]^ ^-o-o] ^t]^ t]*ll! ^7] (Digital VC0, DC0)1- 

7J * , t]~§- #2H1 ^s)^ Ai-gr^ iflvjj. ^> A>-g-*b^-(S209, S211). 

<m> <^7}*\, 2*} A>-g-^ °] ^ ^^x> ei ^ cf^- # Aj-§-g- ^tb 

<112> 18] 

<113> A * * 
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<iw> d|7H 4#-2-4 ei^r .2.4 M-^Sr *}JL 44 (S205)4^3I . °lr ^ 

*fl 4# -2.4 ^4 M# ^'4 4« 44^4. °H, 44 [^44 18] ^ 44\+ ^ 

^ 4^-2.4, ^/h-i ^ ^ y i+ i, £#34 4^41- iL^sRr 01 4-§-tt 
4CS207) . 

<115> g^, <3<*°] zj. JjL*fl\to]lAi°l w 0 V^^ £4 q-Ef^i ^ 5U4. 

<116> 19] 

<117> • 



<iis> o} 7 ]4 yj j ^ ithQFDM ^4 j th ^Mfl^ Sfl^Kr ^ y'i.j^ ^ 

3€ 4 A o v -2.44 ii^sfl § tii<1 ^^4. 

<iip> 4-§--2_S, ^1-^ =^4^r 4€- 4^ .2.4 ^3b§- 4 -§-44 -2.41" SL#4 
"<HH1 *M -^4^ 4^4 £4. 

<120> >y.Afl*l ^4^, ^1-^ ^4^T -2-4» SL#44 4^ 4^ «<H)4£r 9M4 ^ 

4 44 £4, ti J:^4 ^4^r £.4 44 W <H344 ^s4 4*44 .2.44 

^5^1 ^ -¥-5. «44 £34fe 43)4 [^44 20] 4 £4 ^4^ 

^s. &4. 

<121> 20] 

<122> A _ A A / . . , 

<123> c^ 7 ]^\ Sfttf c]^ #4 71^-71 e' ife 4# -2-44 7 1^ 7 1 <u4 ^ 

^ d,cq q-E]-Hfl4(S206). 

30-20 



1020020077999 °i^r- 2003/5/17 

<124> se^-, [^flH 20]^1 M-e}-^ 7l^7l, ^ Als. y i+1J ofl i#s|<H 5U 

^ 3-x\S. iH^Hr 41 # SL^SHrtil A>-g-tb^(S208) . °1 

<125> [^«^ 21] 



<126> 



<i27> <^ 7 |a-1 yi ■ ^ i th OFDM j th ^Mfl^ *fl#sHf ^ 4!3l<>M, y'i.jfe ^ 

<128> nVot, OFDM iL^Sfl ^r<H°> ^ ^tfl ^ fltf^l ^]-ol7> Al^V 

<129> ^.Afl*] ^tfl^ 2JC^ ^^tiflofl Sfl^Kr & n k 4 n 4 

M-fe ^, ^^bH Sfl^sHr &* FFT ^H«-(122HH jl4=- ^z\d\] 

%>(FFT window)* iL^Kr 31 ^ , M-^^l &* 

<iso> o>efl^ [^r*H 22]^ Jl^ ^-eH ^ %>(FFT window)* 2^Rr s^l^l ni » 

^Rr ^4 H M-^^l^ mil- ^*Rf cfltb S*HH4. H ^^r 

fl-S" 71-8:71, a, » M-El-^71 nj&-4 ^is}±r « 0 V^4 ^*}t]-. 

<131> [^«H1 22] 



' 2* ^ 



a, = n f 
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<i33> oj 7 H NpFT ^ ji^ ^ofl ^^(FFT)^ 1-^- 3.7} ol^, rii^ <>}sflo] [^^H 

23] ^ 24]^ a ^ ^ oicf(S210). 



<134> 23] 



<135> 



J 



<136> 24] 



<137> 



r 



m, = a, - n, 



V 



In 



J 



<138> 



°H, 23]oflAi^ (inO^Kgr *FH 3*r#^ 3*Kr <3#-8r 

SL*}% Tll^SH £L#^" *r ^4. <=»>HflS] 25] ^ 26] 4 £cj-. 



<139> [^^i 25] 



<140> s M = s, + n, 



<Mi> 26] 

a -. <r-m = a i - n , — 

64 



<143> 



s i+ i^ ^flS. FFT q-EHM, o]e^ a] ^ *)] 

^tb A-* -2-*V^r Bj^ £]*fl ^fll-Tfl <fl# _2.*>o} 71^-71, «/ ofl o^tfl Jitf^- 
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<144> ^ n . = O o] ^o.^, ^^V^Hoffset) ^ 71-1-71 ^Hl <a]«fl ^, «, 

7> zicfls A>-g-£]7ll 51^ FFT ^ a] a)-^ Si+1 ^ n Afls^ #30} ^ s .^ o-^t} 

<145> £^21- M^o} ^^1 oflAl^o] Ol^ ^ «V 

7>^1 olS.^-E-1 C^tt ^ ^ 5=3. ^ ^AH17> 7}^^^- # c>l ^> 

^o]cl-. t^sH, Jg. i^o} 71^^ ^JJf^ ^^^0} 7]^^ 

^ = ^ ix}- ^ ^ ^ zl #*1^, ^ Afl^ -s}.- 

-2-*l-3. ^ °Hel- tfloiEi a]s ^ zj- 

sfl^olHs} oi^-^. 7^^1s. ^^^SAi, ^ ^ ™.vy o>qej- ( ^ 

^*1^ ^13^ ^-i- <>11- ^ JL2l-7> 
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1] 

Z\M<%± 7}*}±r ^-ajf4ti £**Hr °1» ^*Hr ^-ftb 

3 ^4 ^s.^ ^4^r iL*>* ^3*Rr Si^H, 

a) *fll 4]Jl» <>l-g-*H ^J^M HH^* a> 71 3^ ^a] dl 

°l-8-*M ^*Hr -2-*H ^tb ^3*Rr #31; 

£ ^ ^H^i* °l-§-*H ^1-^ ^4^r .SL*HI ^tb 3# ^3*Hir #31; 

c) ^-71 a )#3HH ^aj€ _2.*H1 4^ #7l 4^1-^4 ^4 

j±#*l-fe #31; ^ 

d) ^-7l b)#3HH ^^21 <^> o^ofl r^e} ^1-71 ^^-sf ^^-#3] ^r^Hr 

» ^*Kr f^O S ^ OV^B). ^ ^ Afl^^ ^sj.^ ^ yjog 

2] 

^-71 a )#3l * b)#3lfe, 

(PILOT) ^1^7f ^*ltb A °1^^# ZL^^H A -8- .£-*}-» ^3*> 
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l^^ty 3] 

<$7] XI 1 ^IJLSf -R-#e)H. (EUCLIDEAN) 7]^ hIjslsH 7># 7} 

7}x!}o\} «fl^>^ ojS.^ ol^>c^ 4>7l cflo]E-ll- 3#*Hr ^Tjl 

XI 3 SM^, 

X\£ 4$ ^H]A^ SL*M n^$=: ^#2) 71^71 ol 

5] 

^ _ M pilot _mdex} Mdoict Judex) 

Mpilol Judex) Mdala Judex) ^ icj-s.^ 
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[$^* 6] 

-*7l -r-H ^ el (LOOP FILTER)* Ir^jS.^ ^^Hr 

^-7] ^Ei# Ajif c^ng z\}o] ^7l« *3M?i ^, q-^- ^i- 

[^t 1 * 7] 

^>7l ^1 1 

^ ^*Hr iL*> ^3 ^ . 

8] 
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^-^-s-^Ei ^osm ^lit €^*Kf °}^£-=i/^*}^ 

#7l 3*1^ Aijrofl^ iLJE. av^^ ^.x^^ 

#7l is av^i]^ Aijr-g. ^Iss. ^^>^ zl^ ^bH 

[^t 1 * 9] 

Ei« ^#*V ^, #71 3#£ ^ tfl^E^l- o]-g-^ <LHr4 ^*K^ AflS^ 
-£-*H 3tb 3# ^3*Kr 3* ^^-s <s}^ ^^Hr -2-A> £ 

^*Hr #*1 . 

10] 

#71 ^# iL*> 2|-<a^(PIL0T) Al-517} o^^- zj- JjMfl 1 ^ ois^ jib^H 

^3*Rr 3* ^8i>.5L ^ «V#4 £ Afls^ ^SK= _$L*V ^3 #*1. 
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11] 

AisL Z\mL^-£ 7}7]±t €4^Hr °1« ^#*Rr ^#^# 

^ tiV^S)- ^Hf^ J^S}- Afl^xy i^Kr 7]4I=- D fl Sflofl 

a) *U °l-g-*H ^^^i HH^S ^, #7l ^A] efl 
ojEil- ol-g-^H ^4 ^*Hr -2-*Hl ^# ^3*Kr 7]^; 

b) ^7l *fll #Jl» ol-g-^ ^71 ^A]«-5.^-E^ HH^* ^#*1 * , #7l ^# 
€ oj-g-^ Afl§^ o]*V ^AV j^}.- ^^Br 71^; 

c) #71 a)#7lHH fl# -SL*H ^ #7] ^#^-#3 
^Hl ii#*fe 71^; ^ 

d) #7l b)^7HH <?}# ^Hl #71 ^-^-Ti^ 

-2-*Hl ^ ^# iL#^-^r 7l^ 
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[H 2] 



FFTAI^g MIOWS 



C tS. ) 



FEQ S 

(IttOI* * QIOIEI^S) 



-jOk 



2**^ 



S201 



w, +I =(int) 



gal ' j^zz 



2^- 



2tt 



= S i + 

5, :/e«H^«S¥ISFFTS2|AiatS 



mm%} ^m4» siig 



S202 



S211 



PDIIIHB(125)SS 2^ 





= argmin|^ J -x u \ 2 




qioie) 











S203 



:&m 1 ^ >£i ^ chi moi^si 5N#2x^£i*i 



S20 



S204 



j e { data index ) 



{ /7»/af _ index) 



Z W 7 

j^{data _index\ 



= max{| Re( ) 1. 1 Im(// / ) |} + 0.5 x min | Re(//, ) |,| Im(//, ) |) 



S206 



+ w_j) • y • <^ y + £ (w y + w_, ) ■ y ■ 

_ ;t|/»)to_!«fci) J e {data index) 

jm{ pilot Jndex) J t {data _ Index) 

< : / e W OFDM 8 Oil /H g S S ^ W 4> 2 XIOll °J 6*2 XI 2) 

=?ro4»SfiioiiAi£Pis:?i $gxi 

w, « max{ | Re<//, ) |.| lm(/Y, ) | J + 0.5 x min | Re(// , ) |.| Im(/V / )| } 



S207 



3 + , = 2(9, " 3-i + C" r + " A^-i 



S208 



d, +I = 2d, - a,_ x + (r P + - r p e;_, 



S209 
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